Evidence for the involvement of protein kinase C in acidic pH-induced contraction in spontaneously hypertensive rat aorta.
This study was performed to test the hypothesis that activation of protein kinase C (PKC) is a mechanism underlying the acidic pH-induced contraction (APIC) in spontaneously hypertensive rat (SHR) aorta. Changing pH of the bathing solution from 7.4 to 6.5 induced a marked contraction of SHR aorta. PKC inhibitors, GF109203X and calphostin C markedly inhibited the APIC selectively, without having a marked effect on the KCl-induced contraction. Inhibitors of mitogen-activated protein kinase kinase, U0126 and PD98059 mildly but significantly attenuated the APIC. However, at the similar concentrations both U0126 and PD98059 inhibited the KCl-induced contraction in a manner similar to that observed in APIC. D-609, an inhibitor of phosphatidylcholine-specific phospholipase C (PC-PLC) markedly inhibited the APIC and the extent of inhibition by this compound was similar to that shown by PKC inhibitors. Whereas, U-73122 and propranolol, inhibitors of phosphatidylinositol-specific PLC and phosphatidate phosphohydrolase, respectively, had no affect on the APIC. A tyrosine kinase inhibitor, tyrphostin 23 and GF109203X inhibited the APIC in an additive manner, and together they abolished the contractile response. From all these results, it is suggested that a significant component of the contraction observed in response to acidosis in SHR aorta is dependent upon the activation of PKC that seems to be the downstream event of the activation of PC-PLC. Furthermore, PKC- and tyrosine kinase-dependent pathways underlying the APIC are independent of each other.